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(57) ABSTRACT

Provided is a washing machine that can maintain sufficient
rigidity while reducing a thickness of a frame by improving
the shape of beads disposed at the frame, the washing
machine including: a cabinet; a tub that is disposed to accom-
modate washing water in the cabinet and has a fastening hole
formed in a rear side of the tub; a tub fixing part that is
provided in plural numbers at a rear side of the cabinet in a
position corresponding to the fastening hole; a fixing member
that is inserted into the tub fixing part and is fastened to the
fastening hole so that the tub is fixed to the rear side of the
cabinet; and beads that are provided in plural numbers at both
sides of the cabinet so as to have a shape of grooves formed in
a direction of an inner side of the cabinet.

8 Claims, 13 Drawing Sheets

140

45
143t
11—+

fer 10




US 9,279,208 B2

Page 2
(56) References Cited WO 2005/066408 Al 7/2005
WO 2008/081493 A2 7/2008
U.S. PATENT DOCUMENTS WO 2010/066653 Al 6/2010
WO 2010/076134 Al 7/2010

D642,753 S 8/2011 Ha
2011/0227462 Al*  9/2011 Bohmetal. .o 312/204 OTHER PUBLICATIONS
2011/0234073 Al 9/2011 Thompson Salinas et al.
European Office Action issued Aug. 12, 2015 in corresponding Euro-

FORFEIGN PATENT DOCUMENTS pean Patent Application No. 13165363.6.

WO WO 02/44459 Al 6/2002 * cited by examiner



U.S. Patent Mar. 8, 2016 Sheet 1 of 13 US 9,279,208 B2

FIG. 1




U.S. Patent Mar. 8, 2016 Sheet 2 of 13 US 9,279,208 B2

FIG.2
52 b4 31 50
i il | { i e - | 56
fw (;W, I\ =
leﬂ / \ L h\ 10
7 IS 1 —; 21
: : AN ,,\/"140
= 151
YA : F 1
o m_s“}, \ 13 4150
F‘ OUVDOOVOOO OQIOO N , 165
AN\ = b ' umww/“LA
s | H 3100060000060000000 |
: o omeep35
0000000000000 00
[« RoXeReNoNoRsNoNsNuRoNeNaNoRel \ S 1 #60
B QOUROOOO0VDOGO0 T | a6 1
4 , ) Lo T 41
0000000000000 ;
000000000000 00
CODOOOVBODOCO0UD
00Q00000C000000D00 140
E " GO0 00DOCO000000
30~ i
73
4] )
T T e T T
i




U.S. Patent Mar. 8, 2016 Sheet 3 of 13 US 9,279,208 B2

FIG.3

j
\J

N\ E———

S




US 9,279,208 B2

Sheet 4 of 13

Mar. 8, 2016

U.S. Patent

F1G.4




U.S. Patent Mar. 8, 2016 Sheet 5 of 13 US 9,279,208 B2

FIG.5




U.S. Patent Mar. 8, 2016 Sheet 6 of 13 US 9,279,208 B2

330




U.S. Patent Mar. 8, 2016

420

Sheet 7 of 13

FIG.7

\/

US 9,279,208 B2




U.S. Patent Mar. 8, 2016 Sheet 8 of 13 US 9,279,208 B2

FI1G.8

ATTTTT:N:

rd




U.S. Patent Mar. 8, 2016 Sheet 9 of 13 US 9,279,208 B2

FIG.9
45|
143 ~— 140

141 —

140

140




U.S. Patent Mar. 8, 2016 Sheet 10 of 13 US 9,279,208 B2

FI1G.10




U.S. Patent Mar. 8, 2016 Sheet 11 of 13 US 9,279,208 B2

FIG.11




U.S. Patent Mar. 8, 2016 Sheet 12 of 13 US 9,279,208 B2

FIG.12

243
20 2435




U.S. Patent Mar. 8, 2016 Sheet 13 of 13 US 9,279,208 B2

FIG.13
; 151
153
155 ( ' ) 2 |
) I = |
T ¢ ; ]
I }




US 9,279,208 B2

1
WASHING MACHINE HAVING TUB FIXING
PART

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent Appli-
cation No. 2012-0053194, filed on May 18, 2012, Korean
Patent Application No. 2012-0147687, filed on Dec. 17,
2012, Korean Patent Application No. 2013-0014283, filed on
Feb. 8, 2013 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference.

BACKGROUND

1. Field

Embodiments of the present invention relate to a washing
machine having a structure in which a thickness of a cabinet
may be reduced.

2. Description of the Related Art

A washing machine as a machine that washes clothes using
power, generally includes a main body, a tub that is disposed
to accommodate washing water in the main body, a drum that
is rotatably installed in the tub, a motor for rotating the drum,
and a door that is installed at an opening of the tub and
opens/closes the opening.

A frame that constitutes the exterior and supports vibration
and shock generated while the washing machine is trans-
ported or used, is installed at both sides of the main body.

The frame should have enough rigidity to support vibration
and shock of the washing machine. To this end, a raw mate-
rial, of which a thickness is more than a limited thickness,
should be used.

Beads having various shapes are provided at the frame so as
to satisfy sufficient rigidity with the limited thickness. It is
difficult to reduce the thickness of the frame while maintain-
ing sufficient rigidity using existing types of beads.

Also, if the thickness of a cabinet is reduced, a tub fixing
part disposed at a rear side of the cabinet may be deformed
due to a fixing member that is shaken by vibration and shock
of the washing machine.

Thus, the shape of beads that may maintain sufficient rigid-
ity while reducing the thickness of the frame, need to be
provided. Also, the tub fixing part need to be improved so as
to prevent deformation of the tub fixing part while reducing
the thickness of the cabinet.

SUMMARY

Therefore, it is an aspect of the present invention to provide
a washing machine that may maintain sufficient rigidity while
reducing a thickness of a frame by improving the shape of
beads disposed at the frame.

It is another aspect of the present invention to provide a
washing machine having an improved structure in which a tub
fixing part disposed to fix a tub to a rear side of a cabinet may
be prevented from being deformed by vibration and shock of
the washing machine.

Additional aspects of the invention will be set forth in part
in the description which follows and, in part, will be obvious
from the description, or may be learned by practice of the
invention.

In accordance with one aspect of the present invention,
there is provided a washing machine including: a cabinet that
constitutes exterior; and a tub that is disposed to accommo-
date washing water in the cabinet and has a fastening hole
formed in a rear side of the tub; a drum that is rotatably
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disposed in the tub; a tub fixing part that is provided in plural
numbers at a rear side of the cabinet in a position correspond-
ing to the fastening hole; a fixing member that is inserted into
the tub fixing part and is fastened to the fastening hole so that
the tub is fixed to the rear side of the cabinet; and beads that
are provided at each of both sides of the cabinet so as to have
a shape of grooves formed in a direction of an inner side of the
cabinet, wherein the beads include first beads provided in one
pair while being disposed in parallel to right and left edges of
a side of the cabinet, second beads provided in one pair while
being disposed in parallel to upper and lower edges of the side
of'the cabinet, and a connection part that connects both ends
of the first beads and both ends of the second beads.

The beads may be provided in plural numbers at each of the
both sides of the cabinet while being spaced apart from the
right and left edges of the side of the cabinet and the upper and
lower edges of the side of the cabinet by a predetermined
interval, and may have a shape of grooves so that cross-
sections of the beads are curve-shaped.

The grooves of the beads may have a semicircular shape in
which a center of the beads is the deepest and the center of the
beads may have a depth that is 8 to 10 times a thickness of
both sides of the cabinet.

A thickness of both sides of the cabinet may be 0.7 mm or
less.

The beads may have a depth of 4.0 to 10 mm with respect
to a surface of both sides of the cabinet.

The beads may be disposed in a rectangular form.

The beads may be disposed in an oval form.

The connection part may be disposed in a round form.

The tub fixing part may include a circular hole into which
the fixing member is inserted, protrusion beads that are dis-
posed adjacent to the hole along a circumference of the hole,
and reinforcement grooves that are disposed to extend from
the hole toward an outer side of the hole in a direction of a
radius of the hole and are provided in plural numbers in a
radial form around the hole.

The tub fixing part may include a circular hole into which
the fixing member is inserted, a circular bead that is disposed
adjacent to the hole along a circumference of the hole and
protrudes from an outer side of the cabinet convexly, radial
beads that are provided in plural numbers in a radial form
around the hole toward an outer side of the circular bead and
protrude from the outer side of the cabinet convexly, and
reinforcement grooves that are provided in plural numbers so
as to extend from the hole to an outer side of the hole.

The fixing member may include a head that is disposed to
have a larger diameter than a diameter of the hole so that the
fixing member is not inserted into the hole, the head being
fixed to the hole, a body that is disposed at a front side of the
head to have a diameter corresponding to the hole and is
inserted into the hole, and a fastening part that is disposed at
a front side of the body and is fastened in a fastening hole
disposed in a rear wall of the tub.

A convexly-protruding portion of the protrusion beads may
have a round-shaped cross-section, and the protrusion beads
and the hole may be connected by an obliquely inclined
surface having a round-shaped cross-section.

The reinforcement grooves may extend up to an outer side
of the beads and may have the same depths.

In accordance with another aspect of the present invention,
there is provided a washing machine including: a cabinet that
constitutes exterior; and a tub that is disposed to accommo-
date washing water in the cabinet and has a fastening hole
formed in a rear side of the tub; a drum that is rotatably
disposed in the tub; a tub fixing part that is provided in plural
numbers at a rear side of the cabinet in a position correspond-
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ing to the fastening hole; a fixing member that is inserted into
the tub fixing part and is fastened to the fastening hole so that
the tub is fixed to the rear side of the cabinet; and beads that
are provided at each of both sides of the cabinet so as to have
a shape in which the beads protrude from an outer side of the
cabinet, wherein the beads include first beads provided in one
pair while being disposed in parallel to right and left edges of
a side of the cabinet, second beads provided in one pair while
being disposed in parallel to upper and lower edges of the side
of the cabinet, and a connection part that connects both ends
of the first beads and both ends of the second beads.

The beads may be provided in plural numbers at each of the
both sides of the cabinet while being spaced apart from the
right and left edges of the side of the cabinet and the upper and
lower edges of the side of the cabinet by a predetermined
interval, and protrude from the outer side of the cabinet so that
cross-sections of the beads are curve-shaped.

The beads may be disposed in a rectangular form.

The connection part may be disposed in a round form.

In accordance with another aspect of the present invention,
there is provided a washing machine including a frame dis-
posed at both sides of a main body so as to constitute exterior,
wherein the frame includes: first beads disposed at right and
left edges of the frame in each pair in parallel and having a
shape of grooves formed in a direction of an inner side of the
frame; second beads disposed at upper and lower edges of the
frame in each pair in parallel, connecting both ends of the first
beads, and having a shape of grooves formed in the direction
of the inner side of the frame; and a connection part that
connects both ends of the first beads and both ends of the
second beads and has a shape of grooves formed in the direc-
tion of the inner side of the frame, and the first beads and the
second beads disposed in each pair may be provided in plural
numbers so as to reinforce rigidity of the frame.

In accordance with another aspect of the present invention,
there is provided a washing machine including: a cabinet that
constitutes exterior; and a tub that is disposed to accommo-
date washing water in the cabinet and has a fastening hole
formed in a rear side of the tub; a drum that is rotatably
disposed in the tub; a tub fixing part that is provided in plural
numbers at a rear side of the cabinet in a position correspond-
ing to the fastening hole; and a fixing member that is inserted
into the tub fixing part and is fastened to the fastening hole so
that the tub is fixed to the rear side of the cabinet, wherein the
tub fixing part includes a circular hole into which the fixing
member is inserted, protrusion beads that are disposed adja-
cent to the hole along a circumference of the hole and pro-
trude from an outer side of the cabinet convexly, and rein-
forcement grooves that are disposed to extend from the hole
toward an outer side of the hole in a direction of a radius of the
hole and are provided in plural numbers in a radial form
around the hole.

In accordance with another aspect of the present invention,
there is provided a washing machine including: a cabinet that
constitutes exterior; and a tub that is disposed to accommo-
date washing water in the cabinet and has a fastening hole
formed in a rear side of the tub; a drum that is rotatably
disposed in the tub; a tub fixing part that is provided in plural
numbers at a rear side of the cabinet in a position correspond-
ing to the fastening hole; and a fixing member that is inserted
into the tub fixing part and is fastened to the fastening hole so
that the tub is fixed to the rear side of the cabinet, wherein the
tub fixing part includes a circular hole into which the fixing
member is inserted, a circular bead that is disposed adjacent
to the hole along a circumference of the hole and protrudes
from an outer side of the cabinet, protrusion beads that are
provided in plural numbers in a radial form around the hole
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toward an outer side of the circular bead and protrude from the
outer side of the cabinet convexly, and reinforcement grooves
that are provided in plural numbers so as to extend from the
hole toward an outer side of the hole.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the invention will become
apparent and more readily appreciated from the following
description of the embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 11is aperspective view illustrating a washing machine
according to an embodiment of the present invention;

FIG. 2 is a cross-sectional view of the washing machine
illustrated in FIG. 1;

FIG. 3 is a front view illustrating a frame according to an
embodiment of the present invention;

FIG. 4 is a cross-sectional view of the frame illustrated in
FIG. 3,

FIG. 5 is a view illustrating a frame according to another
embodiment of the present invention;

FIG. 6 is a view illustrating a frame according to another
embodiment of the present invention;

FIG. 7 is a view illustrating a frame according to another
embodiment of the present invention;

FIG. 8 is an enlarged view of a portion A of FIG. 2;

FIG. 9 is a view illustrating a rear side of a cabinet accord-
ing to an embodiment of the present invention;

FIG. 10 is a plan view of a tub fixing part illustrated in FIG.
9;

FIG. 11 is a view illustrating a case that two protrusion
beads are formed at the tub fixing part of FIG. 10;

FIG. 12 is a plan view illustrating a tub fixing part accord-
ing to another embodiment of the present invention; and

FIG. 13 is a view illustrating a fixing member according to
an embodiment of the present invention.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments
of the present invention, examples of which are illustrated in
the accompanying drawings, wherein like reference numerals
refer to like elements throughout.

As illustrated in FIGS. 1 and 2, the washing machine
includes a cabinet 10 that constitutes the exterior, atub 20 that
is disposed in the cabinet 10, a drum 30 that is rotatably
disposed in the tub 20, and a motor 40 that drives the drum 30.

A laundry port 11 through which laundry may be put into
the drum 30 is disposed at a front side of the cabinet 10. The
laundry port 11 is opened/closed by a door 13 installed at the
front side of the cabinet 10.

A frame 100 that constitutes the exterior and supports
vibration and shock generated while the washing machine is
transported or used, is installed at both sides of the cabinet 10.
A description of the frame 100 will now be provided as below.

A tub fixing part 140 that fixes the tub 20 to the cabinet 10
so that the tub may be disposed in the cabinet 10 is disposed
at a rear side of the cabinet 10. A fastening hole 21 is formed
in a rear wall of the tub 20 in a position corresponding to the
tub fixing part 140, and the tub fixing part 140 and the fas-
tening hole 21 are coupled to each other using a fixing mem-
ber 150 so that the tub 20 may be fixed to the cabinet 10. A
description of a configuration in which the tub 20 is fixed to
the rear side of the cabinet 10, will now be provided as below.

A water supply pipe 50 is installed above the tub 20 and
supplies washing water to the tub 20. One side of the water
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supply pipe 50 is connected to a water supply valve 56, and
the other side of the water supply pipe 50 is connected to a
detergent box 52.

The detergent box 52 is connected to the tub 20 via a
connection pipe 54, and water supplied via the water supply
pipe 50 is supplied into the tub 20 together with detergent via
the detergent box 52.

The tub 20 is supported by a damper D, and the damper D
connects an inner bottom of the cabinet 10 and an outer side
of the tub 20.

The drum 30 includes a cylindrical part 31, a front panel 33
disposed at the front of the cylindrical part 31, and a rear panel
35 disposed at the rear of the cylindrical part 31.

An opening 33a through which laundry is put in or taken
out, is formed in the front panel 33, and a driving shaft 41 that
transmits power of the motor 40, is connected to the rear panel
3s5.

A plurality of through holes 37 through which washing
water flows, are formed in a circumference of the drum 30. A
plurality of lifters 39 are installed at an inner circumferential
surface of the drum 30 so that laundry may be lifted or fallen
when the drum 30 is rotated.

The driving shaft 41 is disposed between the drum 30 and
the motor 40, one end of the driving shaft 41 is connected to
the rear panel 35 of the drum 30, and the other end of the
driving shaft 41 extends to an outer side of the rear wall of the
tub 20.

When the motor 40 drives the driving shaft 41, the drum 30
connected to the driving shaft 41 is rotated on the driving shaft
41.

A bearing housing 60 is installed at the rear wall of the tub
20 so as to rotatably support the driving shaft 41.

The bearing housing 60 may be formed of an aluminum
alloy and may be inserted into the rear wall of the tub 20 when
the tub 20 is injection molded.

Bearings 61 are installed between the bearing housing 60
and the driving shaft 41 so that the driving shaft 41 may be
smoothly rotated.

A drainage pump 70 that discharges water in the tub 20
toward an outer side of the cabinet 10, a connection host 71
that connects the tub 20 and the drainage pump 70 so that
water in the tub 20 may flow into the drainage pump 70, and
a drainage hose 73 that guides water pumped by the drainage
pump 70 to the outer side of the cabinet 10, are disposed
below the tub 20.

A drying apparatus 80 may be mounted on the tub 20 so as
to dry air in the tub 20 and then to supply dried air into the tub
20.

A control panel 90 including a display window 91 that
allows light emitted from a graphic display (not shown) to
transmit so that a user may check the light, and an operating
part 93 that the user selects an option so as to control an
operation of the washing machine, is disposed at a front top of
the cabinet 10.

The graphic display (not shown) that allows the option
selected by the user to be displayed by light emitted from a
plurality of light emitting diodes (LEDs) so that the user may
control the operation of the washing machine, may be dis-
posed at a rear side of the control panel 90.

Hereinafter, the frame 100 that includes beads having an
improved shape to support vibration and shock of the washing
machine by maintaining sufficient rigidity even though a
thickness of the frame 100 is reduced, will be described in
detail.

Side (a) illustrated in FIGS. 4 and 5 represents an outer side
of the washing machine, and side (b) of FIGS. 4 and 5 repre-
sents an inner side of the washing machine.
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As illustrated in FIGS. 1 and 3, the frame 100 that is
installed at both sides of the cabinet 10 and constitutes the
exterior, includes first beads 110 that are provided in one pair
while being disposed in parallel to right and left edges 115 of
the frame 100, second beads 120 that are provided in one pair
while being disposed in parallel to upper and lower edges 117
of'the frame 100, and a connection part 130 that connects both
ends of the first beads 110 and both ends of the second beads
120.

The frame 100 that is installed at both sides of the cabinet
10 constitutes the exterior and simultaneously should main-
tain enough rigidity to support vibration and shock generated
when the washing machine operates or is transported.

The frame 100 should be disposed with enough thickness
to have rigidity that may support vibration and shock of the
washing machine, and the beads 110, 120, and 130 having
various shapes should be disposed at the frame 100 so as to
reduce the thickness of the frame 100 while maintaining
rigidity that may support vibration and shock of the washing
machine.

The frame 100 may be disposed to have a thickness less
than 0.7 mm, for example, about 0.6 mm. The beads 110, 120,
and 130 disposed at the frame 100 include the first beads 110,
the second beads 120, and the connection part 130.

The first beads 110 are provided in one pair while being
disposed in parallel to the right and left edges 115 of the frame
100 and have a shape of grooves formed in a direction of an
inner side of the frame 100.

The first beads 110 that are disposed adjacent to the right
and left edges 115 of the frame 100 in each pair, are provided
in plural numbers so that the frame 100 may maintain rigidity.

The first beads 110 provided in plural numbers are dis-
posed so that their lengths may gradually decrease from por-
tions adjacent to the right and left edges 115 of the frame 100
toward the center of the frame 100.

In the drawings, three first beads 110 are disposed at the
right and left edges 115 of the frame 100 in each pair. How-
ever, aspects of the present invention are not limited thereto,
and two or less or four or more first beads 110 may be
disposed.

As illustrated in FIG. 4, the grooves of the first beads 110
may have a width d1 (see FIG. 3) of 8 mm or more and a
semicircular shape with a depth d2, of which a center is the
deepest. In order for the frame 100 to have sufficient rigidity,
the center of the grooves may have a depth 0f'4.0to 10.0 mm,
a depth of about 6 mm, so as to have a depth that is about 8 to
10 times the thickness of the frame 100.

The second beads 120 are provided in one pair while being
disposed in parallel to the upper and lower edges 117 of the
frame 100 and have grooves formed in the direction of the
inner side of the frame 100, like in the first beads 110.

The second beads 120 are provided in plural numbers so
that the frame 100 may maintain rigidity, like in the first beads
110.

The second beads 120 provided in plural numbers are
disposed so that their lengths may gradually decrease from
portions adjacent to the upper and lower edges 117 of the
frame 100 toward the center of the frame 100.

Inthe drawings, three second beads 120 are disposed at the
upper and lower edges 117 of the frame 100 in each pair.
However, aspects of the present invention are not limited
thereto, and two or less or four or more second beads 120 may
be disposed.

The groove shape, width, and depth of the second beads
120 are the same as those of the first beads 110 and thus
descriptions thereof will be omitted.
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Stepped parts 111, 113, 121, 123, 131, and 133 may be
disposed at boundaries between the beads 110, 120, and 130
s0 as to prevent rigidity of the frame 100 from being deterio-
rated due to a rapid depth variation from the surface of the
frame 100.

Both ends of the first beads 110 and both ends of the second
beads 120 are connected to each other by the connection part
130, and the connection part 130 is provided in a round form
so that a concentrated load may not be generated in the con-
nection part 130.

The connection part 130 has a shape of grooves formed in
the direction of the inner side of the frame 100, like in the first
beads 110 and the second beads 120, and the groove shape,
width, and depth of the connection part 130 are the same as
those of the first beads 110 and the second beads 120, and thus
descriptions thereof will be omitted.

The beads 110, 120, and 130 including the first beads 110,
the second beads 120, and the connection part 130 are
arranged at the frame 100 in a rectangular form. Since the
beads 110, 120, and 130 are provided in plural numbers, from
a point of the whole frame 100, lengths of the first beads 110
and the second beads 120 decrease as the plurality of beads
110, 120, and 130 get closer to the center of the frame 100
from the outer side of the frame 100.

Hereinafter, results of testing rigidity and twisting quantity
by using a structure of the frame 100 disposed at both sides of
the frame 100 according to the present invention and an
existing frame structure will be described.

The existing frame structure is a structure in which sepa-
rated beads are arranged in the form of a straight line.

The following represents results of testing rigidity using a
cabinet including a bead structure according to the present
invention and an existing cabinet structure.

Al represents measurement of a degree at which frames to
which the bead structure is applied vibrate in the same direc-
tion with respect to a natural vibration frequency of the cabi-
net, A2 represents measurement of a degree at which the
frames to which the bead structure is applied vibrate in oppo-
site directions, B1 represents measurement of a degree of
vibration of upper edges of the frames, and B2 represents
measurement of a degree of vibration of centers ofthe frames.

TABLE 1

Cabinet including
existing bead

Cabinet including bead
structure according to

Classification structure the present invention
Natural vibration Al 22.5 Hz 24.1 Hz
frequency A2 22.3 Hz 25.1 Hz
Vibration degree B1 0.25 mm 0.23 mm

B2 1.62 mm 0.80 mm

As shown in the above Table 1, in case of a natural vibration
frequency Al, the natural vibration frequency increases by
7% compared to the cabinet including the existing structure,
and in case of a natural vibration frequency A2, the natural
vibration frequency increases by 12.5% compared to the cabi-
net including the existing structure. That is, less vibration
occurs than in the existing frames.

In case of B1 with respect to a vibration degree, the vibra-
tion degree decreases by 8%, and in case of B2, the vibration
degree decreases by 51%. Thus, a degree at which the cabinet
vibrates, decreases.

The following represents results of testing a degree of
twisting when the cabinet is formed.
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TABLE 2

Cabinet including
existing bead

Cabinet including bead
structure according to

Classification structure the present invention
Twisting + +13.2 mm +7.1 mm
quantity displacement

- -8.5 mm -5.6 mm
displacement

Total 21.7 mm 12.7 mm
displacement

quantity

In case of + displacement with respect to a twisting quan-
tity, the twisting quantity decreases by 46% compared to the
cabinet including the existing structure. In case of — displace-
ment with respect to the twisting quantity, the twisting quan-
tity decreases by 34% compared to the cabinet including the
existing structure. Thus, in case of total displacement quantity
including + displacement and - displacement, the twisting
quantity decreases by 42% compared to the cabinet including
the existing structure. That is, a degree of twisting that occurs
when the cabinet is formed, decreases compared to the exist-
ing cabinet structure. When patterns according to the present
invention are applied in this way, the twisting quantity
decreases when the cabinet vibrates or is formed. Thus, a
cabinet of the washing machine may be manufactured using
material having a thickness less than 0.7 mm, unlike in the
related art.

FIGS. 5 through 7 illustrate various embodiments of beads
disposed at frames 200, 300, and 400. As illustrated in FIG. 5,
the frame 200 includes beads 210, 220, and 230. The beads
210, 220, and 230 include first beads 210, second beads 220,
and a connection part 230 and have a shape in which the beads
210, 220, and 230 protrude from an outer side of the frame
200.

The beads 210, 220, and 230 illustrated in FIG. 5 have the
same shape, width, and depth as those of the beads 110, 120,
and 130 illustrated in FIG. 1 and FIGS. 3 and 4 except that the
beads 110, 120, and 130 of FIG. 1 and FIGS. 3 and 4 have a
shape of grooves formed in the inner side of the frame 100,
whereas the beads 210, 220, and 230 of FIG. 5 protrude from
the outer side of the frame 200. Thus, descriptions thereof will
be omitted.

As illustrated in FIG. 6, the frame 300 may include beads
310 and 320 including first beads 310 and second beads 320.
Each of the first beads 310 and each of the second beads 320
may be directly connected to each other without the configu-
ration of a connection part so that corners 330 may be formed.

The first beads 310 and the second beads 320 excluding the
configuration of the connection part are the same as in the
above embodiments and thus descriptions thereof will be
omitted.

As illustrated in FIG. 7, the frame 400 includes a plurality
of first beads 410. The plurality of first beads 410 that are
disposed at right and left sides of the frame 400 in each pair
may be connected to each other by a curve part 420 and may
be arranged at the frame 400 in an oval form.

Hereinafter, a configuration in which the tub 20 is fixed to
the rear side of the cabinet 10 will be described in detail.

As illustrated in FIG. 2 and FIGS. 8 through 10, the tub
fixing part 140 for fixing the tub 20 is disposed at the rear side
of the cabinet 10, the fastening hole 21 is formed in the rear
wall of the tub 20 in a position corresponding to the tub fixing
part 140, and the fixing member 150 that is inserted into the
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tub fixing part 140 from the outer side of the cabinet 10 is
fastened in the fastening hole 21 so that the tub 20 may be
fixed to the cabinet 10.

The tub fixing part 140 that is disposed at the rear side of the
cabinet 10, includes a circular hole 141 into which the fixing
member 150 is inserted, protrusion beads 143 that are dis-
posed adjacent to the hole 141 along a circumference of the
hole 141, and reinforcement grooves 145 that are disposed in
a direction of a radius of the hole 141 from the hole 141
toward the outer side of the hole 141.

The cabinet 10 constitutes the exterior and simultaneously
requires sufficient rigidity to support vibration and shock
generated when the washing machine operates or is trans-
ported.

In particular, the hole 141 formed in the rear side of the
cabinet 10 so as to fix the tub 20, is very likely to be deformed
by the fixing member 150 that is shaken due to vibration and
shock, and deformation may occur in the rear side of the
cabinet 10 due to deformation of a periphery of the hole 141.

The protrusion beads 143 are disposed adjacent to the hole
141 along the circumference of the hole 141 so as to prevent
deformation of the periphery of the hole 141 due to the fixing
member 150.

The protrusion beads 143 are disposed to protrude from a
rear outer side of the cabinet 10 convexly, and a convexly-
protruding portion of the protrusion beads 143 has a round
shape.

A portion of the protrusion beads 143 adjacent to the hole
141 and the hole 141 may be connected to each other by an
obliquely inclined surface having a round shape.

Deformation of the periphery of the hole 141 that occurs
due to the fixing member 150 may be prevented by the pro-
trusion beads 143 that protrude from the outer side of the
cabinet 10 convexly. The thickness of the cabinet 10 needs to
be reduced while the cabinet 10 maintains rigidity to support
vibration and shock of the washing machine so as to reduce
costs.

The cabinet 10 is disposed to have a reduced thickness of
about 0.6 mm. Due to the reduced thickness of the cabinet 10,
it is difficult to prevent deformation caused by the fixing
member 150 that is shaken due to vibration and shock of the
washing machine by using only the protrusion beads 143
disposed at the periphery of the hole 141.

In order to prevent deformation of the periphery of the hole
141 that occurs due to the reduced thickness of the cabinet 10,
the reinforcement grooves 145 are disposed at the tub fixing
part 140.

The reinforcement grooves 145 extend from the hole 141
toward the outer side of the hole 141 in the direction of the
radius of the hole 141 up to the outer side of the protrusion
beads 143 and have a shape of grooves with the same depths.

Depths of the reinforcement grooves 145 are not limited to
be the same but may be different according to the shape of the
protrusion beads 143 in which the reinforcement grooves 145
are formed.

The reinforcement grooves 145 that extend from the hole
141 to the outer side of the protrusion beads 143 are provided
in plural numbers in a radial form around the hole 141.

Since the plurality of reinforcement grooves 145 have the
radial form along the circumference of the hole 141 so as to
reinforce all portions of the periphery of the hole 141, the
periphery of the hole 141 may be prevented from being
deformed by a shake of the fixing member 150.

Two protrusion beads 143 may be provided, as illustrated
in FIG. 11. Although not shown, two or more protrusion beads
143 may be provided.
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In the drawings, eight reinforcement grooves 145 with the
same intervals are provided. However, aspects of the present
invention are not limited thereto, and eight or more or less
reinforcement grooves 145 may be disposed, and their inter-
vals may also be different depending on an occasion.

FIG. 12 illustrates a tub fixing part 240 disposed at the rear
side of the cabinet 10, according to another embodiment of
the present invention.

The tub fixing part 240 includes a circular hole 241 into
which the fixing member 150 is inserted, a circular bead 243a
and radial beads 2435 that are disposed adjacent to the hole
241 along a circumference of the hole 241, and reinforcement
grooves 245 that are disposed in a direction of a radius of the
hole 241 from the hole 241 toward an outer side of the hole
241.

The circular bead 243a is disposed adjacent to the hole 241
along the circumference of the hole 241, a plurality of radial
beads 2435 are disposed in a radial form toward an outer side
of the circular bead 243a, and the circular bead 243a and the
radial beads 2435 protrude from a rear outer side of the
cabinet 10 convexly.

The reinforcement grooves 245 extend from the hole 241 to
the outer side of the hole 241 up to the radial beads 2435, and
aplurality of reinforcement grooves 245 corresponding to the
number of the radial beads 2435 are provided.

Since a plurality of radial beads 2435 and a plurality of
reinforcement grooves 245 are disposed to have a radial struc-
ture along the circumference of the hole 241 so as to reinforce
all portions of the periphery of the hole 241, the periphery of
the hole 241 may be prevented from being deformed by a
shake of the fixing member 150.

In the drawings, eight radial beads 2435 with the same
intervals are provided. However, aspects of the present inven-
tion are not limited thereto, and eight or more or less radial
beads 2435 may be disposed, and their intervals may also be
different depending on an occasion.

As illustrated in FIGS. 8 and 13, the fixing member 150
includes a head 151 that is disposed to have a larger diameter
than a diameter of the hole 141 or 241 so that the fixing
member 150 may not be inserted into the hole 141 or 241, the
head 151 being fixed to the hole 141 or 241, a body 153 that
is disposed at a front side of the head 151 to have a diameter
corresponding to the hole 141 or 241 and is inserted into the
hole 141 or 241, and a fastening part 155 that is disposed at a
front side of the body 153 and is fastened in a fastening hole
21 disposed in a rear wall of the tub 20.

A screw thread may be disposed at the fastening part 155 of
the fixing member 150 and the fastening hole 21 formed in the
rear wall of the tub 20 so that the fastening part 155 of the
fixing member 150 and the fastening hole 21 may be screw-
coupled to each other.

As described above, according to the embodiments of the
present invention, the thickness of the frame is reduced and
component costs are reduced so that cost competitiveness can
be improved, and the weight of the frame is reduced so that
transportation conditions can be improved.

Also, rigidity of the tub fixing part disposed at a rear side of
the cabinet is reinforced so that the tub fixing part can be
prevented from being deformed by vibration and shock of the
washing machine.

Although a few embodiments of the present invention have
been shown and described, it would be appreciated by those
skilled in the art that changes may be made in these embodi-
ments without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and their
equivalents.
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What is claimed is:

1. A washing machine comprising:

a cabinet that constitutes an exterior of the washing

machine;

atub that is disposed to accommodate washing water in the

cabinet and has a fastening hole formed in a side of the
tub;

atub fixing part formed on a wall of the cabinet in a position

corresponding to the fastening hole; and

a fixing member that is inserted into the tub fixing part and

is fastened to the fastening hole so that the tub is fixed to
the cabinet,

wherein the tub fixing part comprises a circular hole into

which the fixing member is inserted, a protrusion bead
that is disposed adjacent to the circular hole along a
circumference of the circular hole and a plurality of
reinforcement grooves that prevent the circular hole
from being deformed and disposed to extend from the
circular hole toward an outer side of the circular hole in
a direction of a radius of the circular hole around the
circular hole.

2. The washing machine according to claim 1, wherein the
fixing member comprises a head that is disposed to have a
larger diameter than a diameter of the circular hole so that the
head is not inserted into the circular hole, the head being fixed
to an outside portion of the circular hole, a body that is
disposed at a front side of the head to have a diameter corre-
sponding to the circular hole and is inserted into the circular
hole, and a fastening part that is disposed at a front side of the
body and is fastened in the fastening hole disposed in the side
of the tub.

3. The washing machine according to claim 1, wherein a
convexly-protruding portion of the protrusion bead has a
round-shaped cross-section and the protrusion bead and the
circular hole are connected by an obliquely inclined surface
having a round-shaped cross-section.

4. The washing machine according to claim 1, wherein the
reinforcement grooves extend up to an outer side of the pro-
trusion bead and have a same depth as the protrusion bead.

5. A washing machine comprising:

a cabinet that constitutes an exterior of the washing

machine;
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atub that is disposed to accommodate washing water in the
cabinet and has a fastening hole formed in a side of the
tub;

atub fixing part formed on a wall of the cabinet in a position

corresponding to the fastening hole; and

a fixing member that is inserted into the tub fixing part and

is fastened to the fastening hole so that the tub is fixed to
the cabinet,

wherein the tub fixing part comprises a circular hole into

which the fixing member is inserted, a circular bead that
is disposed adjacent to the circular hole along a circum-
ference of the circular hole and protrudes from an outer
side of the cabinet convexly, a radial bead that is pro-
vided in a radial form around the circular hole toward an
outer side of the circular bead and protrudes from the
outer side of the cabinet convexly, and a plurality of
reinforcement grooves that prevent the circular hole
from being deformed and are disposed to extend from
the circular hole toward an outer side of the circular hole
in a direction of a radius of the circular hole around the
circular hole.

6. The washing machine according to claim 5, wherein the
fixing member comprises a head that is disposed to have a
larger diameter than a diameter of the circular hole so that the
head is not inserted into the circular hole, the head being fixed
to an outside portion of the circular hole, a body that is
disposed at a front side of the head to have a diameter corre-
sponding to the circular hole and is inserted into the circular
hole, and a fastening part that is disposed at a front side of the
body and is fastened in the fastening hole disposed in the side
of the tub.

7. The washing machine according to claim 5, wherein a
convexly-protruding portion of the circular bead has a round-
shaped cross-section and the circular bead and the circular
hole are connected by an obliquely inclined surface having a
round-shaped cross-section.

8. The washing machine according to claim 5, wherein the
plurality of reinforcement grooves extend up to an outer side
of the circular bead and have a same depth as the circular
bead.



